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(57) Abstract 

PROBLEM TO BE SOLVED: To prevent a filter from 
harmful clogging caused by accumulation of particulates 
by oxidative removal of particulates which is done by 
Ihe affection of breakthrough N02 to the diesel 
particulate filter as oxidzing agent, here, 
breakthrough N02 is generated by forcing the NOx 
ocdudent reduction catalyst to occlude NOx excessively. 

SOLUTION: During usual operation in lean condition, NO COPYR,GHT: (C)2001 1 JPO 



is oxidized mainly to N02 by NOx ocdudent reduction 
catalyst 8 and occluded therein, and breakthrough N02 is 
generated by continuous operation. Utilizing this N02 as 
oxidizing agent, oxidative removal of particulates which 
are trapped on the DPF (particulate filter) is 
practiced. In the next place, catalyst 8 is regenerated 
by reductive removal of N02 occluded therein, by 
switching the engine operation to rich condition. After 
regeneration, it returns to the continuous operation of 
DPF cleaning by breakthrough N02 in lean condition, and 
then, the cycle of regeneration of NOx ocdudent 
reduction catalyst is repeatedly carried out. 



-1- 




-2- 



(19>H#B^fF/r (JP) 



(12) Q 



(a) (nmnmm^mm^ 

#132001 -73748 
(P2001-73748A) 
(43)&H B ¥/£l3^ 3 £21 B (2001. 3. 21) 



(51)IntCl. 7 
F 0 1 N 3/24 

B 0 1 D 39/14 
53/94 
F 0 1 N 3/02 



3 2 1 



F I 

F 0 1 N 3/24 

R 

B 0 1 D 39/14 fi 
F 0 1 N 3/02 3 2 1 A 

3 2 1H 

^if# *9t# mjt&vmo OL (± 14 H) 



E 3 GO 8 4 
3 GO 9 0 
3G0 9 1 
3 G3 0 1 
4D0 1 9 

m&m\zm< 



(21)ffl»#^ 


fcRTl 1-251733 


(71) fcHBA 


000005463 










¥j£ll4p9)!6B(1999. 9.6) 




JfcStiBB»rfiBIH?3TB 






(72)58W# 


Tffl IESR 








*SCHPBSpmBR#3TB B1P 
















10$ » 








JfcS&BBJMJB^STB 1#1S1 














(74)«SA 


100089705 








#S± *t# -A (*5«) 











(54) 



(57) mm} 

v-7-<)\>5> (dpf) mkmmzmmTzz.£. 
ffiA.x^z>wm.jJ7.nmm <egr) scd^ —tr^x 

Z>; tt)DPF&mzBM&}&tem$:mm ; (3) ±13(1) 

&mmmitMM&m\<\ m^mmm^-r, egr, i 
M.xm^m^mmzm^t)^mm-t z> z t \z^m 
^xai^as (4) ±te (3) \z&»z,n&m&mim 

i§t^TI^MI:f5 ; (5) NOxMitMm<Di8.i&m 

iz£VN02mm%±vim£t£L-cffimTz> ■. imnox 
^itmmiz^-^-mm^^Htavrm^mcDNo-i 




mm (egr) tt(D^^-i£)i<jL>z/>\z&^T, m 

r-f+al/- SiBJIJtfllA ; (1) ii^<£> 

U - >«tlTOlStl:NO x «fc o TN 

0«*tLTN02©»^l6ftLT*©JI*jKfc:R]«S-a-L 
S6fcCl(0U->«!lT©ifte«:Jltj|»LTNOx!R 

al/- hSr&fbUfc^U RfI(?)DPF^'J-->^I 

(2) egr, SPgn»;t;i/ 

KNOx»JWIfc*^*3KSnT^*N02ejlSI»*L 

fc, SULhfBCD (1) »J->ttiTT©afeiiRtfN 
02KifiK££DPF^U— — >^M?K #:^T 
(2) ©Uy^ttffiTT^NOxKjBHSTcMaw^SfT 

^ v &mmm&T&fc&\zmm.m3&ft\zmir 

tc7>()V* (DPF) SmzmW^J Jtzl h 

itmffii2&&Mm&mi$2i*Ttez>D pf^u — - >^ 
f n**ttrr i t t^D p f ? u-->^g 

So 

mm (EGR) Jjj&CD^J— V)]/X.>zs>lZ&{,*T, K 

nmmxxm<D'j>t£<tiib-^<DMm&?}-DT. 

MSS (EGR) 2f5fc5r-f— - e;UX>^>fc43(,vr, ®^ 
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-h^iaiiiT^fe^DPF — i^U/i^v* 

\z, &%mwvv-7\z&z>wmA. »%mwvvy\z& 

fc— D<DW8B<&ff-pT, DPFCSAt^i^X^ 
S^rSdPbTDPF^CD/^^^^rLU— h*gfgBSlh. * 

SDPF^U-r>^f 0 
[t&#B5] DPF^U~rz>^*Sg(D*iJWS2p<tb 
T\ DPF^^At-^S^^XcD^ffl^JjP^T^-COffi 
3jc^ 4©DP F^U -^>^Sto 

P F©T««fcRttfc«f3iSH 1 . 3 *&H4 <D\,*1Ttlfr 
0DPF^U-Z>^f c 

»«£-T*Mf*B 2©DPF^"J -Z>^gl 0 

OxKlfc«JKXrJfN02S*S!DPF (^ — tf;u/^ 

NOx8fttt!|C0fffflTNOx^e»4jasn§NO2O 
KYt^^ck 0 D p F ±(0»**«/^>r +zl V 
<fc«t«fc«tDI»*-r*5 J >f — if;i/X>>?>DPF^ u — 
X>^SSTfeoT; K) »DPFI:*M/^ + 
a I/- H^^^3f^SJ!^±^ii#i6«^gD P F(DSff^ 

m-rs^s; (a) NOxia»©tt 

•**ffl-rs-tr>*#a ; (a) _h|B K) xtf (p) 

w*t>( =^ 1/- h *mtt%<D\z>&mt£ i N02}zU2> 

^^UTii5S«Srt#TNOxSrgg>fb*C0K^NO2^ 
-r^^c56cDN02S^SlDPF (^^-irVU/^^^^L 
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AT, *A#»^©fi«^»K{t:«fflETCDNOx©N 
0 2 ^(7)te{bCDfc($6(C{g-r^TD P F i7 U -X>^(Dfc 

N02^^^^-ttD P FJifliftftLT^/t^-Y + U 
tf*©lPj|fcaiflE»|«S©«W«^«:tU A-T 3 3 > fc! jl-* 

sfAt^s c: <t ^mt~r % JiiBD p f z u — 

[»*3H10] N02S41DPFd^r>(+al/-h 
[0 0 0 1] 

[0 0 0 2] 

h*»ia^*-r^fc*(c^^;u^ (dp 

F:DieselPart iculateFi 1 te 
r) AiMf^tlcKI, M^ni^T^Sc 

0. (soot) , (SO 

F: solubleorganicfrac t ion) 

7-4 U— h «H5±-r*fc#©:7>f 
; U ^ £ L T WHfttt * fc fcttS CD 9 -f - ^ *y 

JU<BW^*BKMia#lift) ; ±fB^Ey 
tttHUfcWB (A) <fc % ±flK«SB«*BBi;, T*«* 

«£88PLfc«« (b) <fc©M#&**. -«mkh3s 

0. W£B (A) - (B) moMfitt. WMil^lmm 
n^i^ttoTt^c Sfl^X^fgE (A) C0_L«#J 
(B) |*i K»trU -tOTaE«Ma3BBB^6flftai*r*. 



mmmj&. miti&m&vuttn&tezfe^o dpf^^ 

T U S 3 £ A*, ^ - if ;px >>> > K-fc i 

4, 9 0 2, 4 8 7fW«W:ll ^^-LKStiBS 
tltz/^4 h tC, SKt#J£: UTCDN0 2 ^X^ 

4 0 0° C£tT<Ofi*^*V^T»jU*-&T, ff^/\°^ 
*iU-h&MMH (KYb) fcmmik®) (CO2, 

CO) tLT**-rs^<t^lB«Sn, £fc-e-0D&{fc89 
tLTl<N02ll S^^/AtfcONO*. 7 4)1-93: 

0S6 3 - 5 1 9 4 7#W«»t«, BfckttH&Tcttifitt 

&^^\t^(D±izmzmmmimmm^mirTU^mi^ 
£K>te%7 4)i<?±\z, &m&mik&m*y* (cu^ 

fcttAg) ^rJSL, JgfC^O_t{CPt, Pd, RhO'> 

+3 v- hmmmmmy^ ^M^^nxi^c 

#BI¥3-2 1 3 1 4 6^if[:Hii^ 7t 
-AMWX#M7>fJ^T*oT, ADPfflfJCDJt 
i*^{£^ST/^^ ^3. 1/- h ^A 0 fcU 
□ fl«©Si^S*Jl(DAT->f +3- 1/- hJiSESMfr<t**S& 
0, f04#CI^T, C s ; Cu ; i&ftCe/L 
a ; CD^< chfe-"^><7)M^^^}a^LT/\ 0 ^^+3. 
I/- h ©*8fil3itXN O x (7)M7C^fT o V 4 Jl^am^ 

[0 0 0 3] 
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Hffltt*§f gS^Sf SSfttl* ^ d:^^<Oi 
[0 0 0 4] 

(EGR) Hf;i/X>^>K45t,vt\ ©SCS 

ask, semwiba*;^ ja7c»»i«*&^<t)rt©— osfc 

U-h*»ifi^rrS;fc#<BDPF (^-if;UA^ 
a^h7^M) £«^JK:fii*_ ; (1) ii«<E>U-> 
jRIBTcoate* CNOx 8ftjKJB7c«ttEJc<k ^ TN o 

b (3 £ CO U — >ttttT C051fe & LTNOx ®^Mtc 

e:©u— >«eiB-ccDates»Tb, (2) 

T\ ®c^mBsVU7\ EGR, #»WfflS/tJI/^ Mtc^J 

® « $ tlT V ^ N O 2 £51 TcBfc* LTNOx® 

±m<D (1) U — >tt«8TT^a<fc«U^S(^N02K3fi 
l:d:^DPF^'J-->^ID, (2) ODU^y 

^ttfBT-e© n o x MTcmmmmn^. *?r s im * 
« o jgf c: <t t-r * n o x sra^KftraD 
PF?ij-->^8is»«n. -tie (i) (Dft<DN 

y—. W^.tfiB3 0~6 0»IST*t»t»0, 

v <oiMs<o&«& k n o x fijftiBTcttii^fe^ 

«»T?oaewFfctt, s^^x^^NOx^tjifBft*!®^ 
«»-rstN02©jg^Kft:snTv ^ci^K/a^ti 

So ClCIT^USffc^iiflte, ftSIWKfcL NO + O2 



NO2^J:S®a«!fflE<0Kifl (breakthro 
ugh) 'J-^iiJ^'JyfttS^fll 

CD^JdlLT^ ^JA^N02 + HC + CO^>N2+C02 
+ H 2 0£^tfS;i£^T^ JluCHC (jgHbzKfjf) • 

tt, N02fcci:*NOx»jKj»lJ(©»ia (*<5Wa, ffi 
tU ; breakthrough) 

02^j:^®»ttji<©«ifi**s^pafcfcfc^Tii : §-r 

So KjK»jiSr«iaLfcN02«, DP FtCjSiS £tl7c 
/^j*^U-h (mmnWM;C) fc»LT»{b*(& 
LTftMBU ffJAfcf, NO2+C (A^V^lx— h) 
=>Nz+C02©atR«ICctoT, ^ftA^^U- 

£ B < «»n«D P F CD ^ U -x > a j. < ^ $ 
ns 0 DPF<O0rMcDS^(D^U— x>i/3W»riESnfc 

DPF©^iJ-->^M> «*tfDPF<BT* 

T^flJ-r^^t^T^So C(D*^l:MfflNOxt> 

2©K««!lK«ifl*«3B2«)^D PFCD^ »J — x>>/^ 
©t8«O*M^*<Z)ft#«»|&Hl^«k0Blg8r*. Ell 

iz^Lrzmm^ru, — tf;ux>^> i 

Kl, x^xaRMW 1 6 EGRil8S*»JB£L 
WSc EGR^te, i^4 J t3EGR|^giiA^y4^11x. 

flf 1 6 ttE G Rii»te«<Z)±8EffllJ^»aaif|fi!Syx;uy^ 5 

SO^T, ^CDjitf trg^pg|5y^l/y 6Stfl7C?flJft*&f 

tC, NOx®^il7cM^8S^DPF9^rt8iLT(/> 
So DPF©TS«l:ttNOxt>*l l^IASnt 
^So •»JC^WV7 5*«7LTl>S. Mtc 
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NOxt>1tl 1 %^rf—9^>\L^—9 1 2^jg| 

cto»iaanftNOx, /^t-* *:xu-M4. »mi 2 

NOx«NOx8«l7cM8l:«^n, A 
TCftfcJK 8 NOx, fclAtfNOW:, 3£(t: LTNO2 

tl£:iKA£>£, N02<Z)»T«jBlfflP^#tBSn (NO2 
ffrTS. — N O x PM»I 8 ±0)MN O x 

iiTNO x K%M 8 ©B4*^16t5o ^(DmzM 

(/^^*zlu- h) ^x>^>^e>gNtB^n^^ d 
[0005] a2i:*^^©ii{a§gi^ 

(A) (_hS) R^'NOxK^5l7n«4JRor)mP#JT(SDN 
Ox (NO2) (TS) <£*##P*lc7)^ft:£A^-> 

#teS^3nT43tK NOxPMItcM^^ONOz 
(A<1) , ^n^n^HC^OOM^ntt^^ckO, 

(DJr—jr—om&mxtit 0 % 0 
[0006] m 1 tc^ ©ffifli-m, 
-«*s«»s**&»©s«iBffl»*««ax^D p f 

^(Dcfc 3 ttSEMtf X*HA P^DPF ©TflMJfcHtJT fe 
cfc<, 0iSDPF^fJ-->^I^5o 
[0 0 0 7] *^W(D^-<Dffi«fCcfcn«, —t?;i/ 

T*fc»«C*aC«*W«cRW*:7^;^ (DPF) g# 
ft ; «RrWE-CD»ft«i ; ttsm:*. JHfttWE-<D*ffc*i 

DPF^u-->^si«$ni)o ttMiiu. 

^tt^fcOQT&ci;^ ^^a^fe, ffiJBLZ*± l )T<D 
ffi^h1*d>£tt£*><BT*>«fcV>. 



[0008] z<D*&mm—&m<Di7v—->ifmm 
is (a g NO3) , m^ffi [cu (N03) 2] <rc» 

[0 0 0 9] rCD^HCODPF^M^^ffiJtb^t^l?, 

156 0 Otl^l^^Ii^n^)^ Z.CDJ: 

£;i<hte£;Dtt<> £ftffi«<Z)*T*£o fi£oT, MA 

-T * £ ^«M^/X©fil^0 j: e> ttigfi^tc 
tt*#tt»£-*(fc^-t\ IME/V y+a. DP 
F^£&S£nt#ttV\, L *f6»E<B;r(Z)Sg«a> 

Ht*-SH"5 4 0 0-4 5 0tIgttoT<§^i 
**S.tH£nfco 09il&£, J^Wc&^T, WDPF 
TttAr >r *a 1/- h©«ttlM6iia*«»4 5 OtTfe 
Sfij?DPFtMiiMMI54 3 «/ 
IB/irUTfi»DPFTtt*R«iBJfiiaS^»4 OOtT 

R^ffl^jA^ffitfSSHTD P FcDge^ U— :z>£f£tt 

SSntt^o EI8tCte* i£$£<Ofc<£fcMffi*#DP F£r 

9>f>J <fcfcL «SJ$DPF^©K«BifififlE*«*-r 

1 6 0 0 < C(Z)SSHmr<&3o 

[0 0 10] l^LT> I8«^J:S«f*» 
S|ji»DPF^U-->^gaH DPFCOSB^U- 

-ecDfifm^XSffi®H(D Pitt D <BBB#£# A*— T 5 C t 
**TS£o t^Ltt^b, ^CO^C0^7 U-->^gt 

DPF^u-x>^pjtgsaiBffl* m\z{&um 

^) ^-©*ffl14S:ia*§c:i*«T€rSo ^<tA 

4fig& » {I S \z J; § ^ ij - - > ^gf § #f K U yc ch 
LTfc, «»d7U-x>y©»fp©«^srmpfltt^tt 

rL Ix- h«|SICct 0 »»*fcf4B»0 LfcD P F 
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[0 0 11] #5SW<0aiH(0»«tt, DPF<D±»f£fliJfC 
MitfNOx, SOF (#**ttEpIS5tt#« 
AS«*a©DPF?'J-->y8it»5. CCDm 
(EGR) ZSFjStV — tf;i/X>^>»C*ti 

«^^W«8Rifi!S, SMMM»a;p:/. ft&JBKKfbftk 

(DDPF (^>r— tfJI^tr-f ^jxU'-- h:7^;u$o 
mtzmz. ; x>s?>©SME*fc:, 

T> KJt&JR^KfbMttE&tf D P F lcflltXT*»«i5f^ 
©fiS*ffl»l/TD P F A,^f >f 1/- h*StB6 
it. &3W3:v\ 0 <7V^a.l/~ htCct^DPFaSgtJg&lh 

[0 0 12] **W©»H<0ffi«*lttWrSS9^, DP 

IC^-TSKftftfcttEcDf^fflOjRKSJfi^*. ( 1 ) 810 
O-2 5Ot:0M«BTIl /^>f ^ 1/- hco^co 

mr (soo t) jBK»tt«^Mii^ft«LxTfe««'&'r 

DPF^K ^Tffi&^n^c Sfc/t^-f ^a-U 
Rl»tt*Wlim (SOF) ^KYbMflC 

fiftlfiHTteTSfEffliJJc&^DP F^r^ I/— hcD 
»£#*fT*. ^^ITMlS^n^o (2) 82 5 0-4 5 

NO + 02^N02) o £<0NO2a*Btfb#J<hLT»#* 
DPF±l:«SLT^-5/ , tr>f*al/-h (^JC. ft 
ric») *«S«6S*. :ni:J;0DPF^>J-->^ 

n. s^ns no2+c^n 2 +co 2 ) „ 

^>o (3) ^4 5 0-5 5 0^0)^1^1 _tffi<E> 

NOxKfbSJEd^^^ie^rrRifceUT, dpfgo^ 

«4>U *§l/^N02^NOx (#J*_te;\ NO) 
oTL£5o Sot, ^(Acfc^ic, &fb»J(D«4>fc:^L 
tt^<OTTttTT©«R«*^m»C«i>bifi«6, D P F 
±<D/^4 3r3LU—b<Dffi&&~CZU<ts:Z> 0 (4) 8 
5 5 0t^gx.l,Miim /I-x-^zlU— nag 
B*8*t*S(DT. DPFtt&5Stt§5. 
H D P Fi^Af^f +a I/- Wt U^i 
PS. T&te"£±SE<D#3l 0 0 — 25 or^iaSflBH 



(1) ;^^DPF±fC*«b^/\°^^^^l/-h(^^ 

4 5 0-5 5 0t^«B (3) CD^&fCftgU £ 

is^^g^asb, _hfH (i) ©iaaisHcQ 
(3) e>ia«(BBe>«'&t;:ra (4) (Dummmizi/7 h 

[0 0 13] fcT, *^©fgH<DlMi*l ±ffi 
(1) ©8100-2 5 0W (3) ©84 5 0-5 

5 Ot0Mfi*»SBTH Af^*aI/-h^DPF± 
^i#«U *SlittDPF±t3*6«Lfc/^-<+^Llx— 

aw* ci «t o tmvm fa\zfo&m\z\$, w*mmw vv 

(1) *>S (2) N02BMb3W^R«^ ; 

(3) (4) ©aaftttSBA,] 

#^i±^<T ^(Cd: 0, Ar>f*al/-h^DPF±i:t 
UtirT, f LTD P F±C«iltt^/\T^a I/- N 

BlWr £ STO&l^, EGR lc£ *©«fls 
(HC) MScDiiJp ; RStSSfiS/^I/^S^/Sfc 

\z&Z>MikKm<D5mi ; gdf^ce>4>&< o*, 

tt4bttJK«RSffitittt* BSdE«« 

[0 0 14] |3il *»M©*=©»«»rJ:-5A#«J 

-if;i/X >S?> 1 £ v-t^;u K ^iTftlf 2 # 
Mtf, ^©iW^EGRf 3^8U X>^><£>® 
1 6^S0EGRIBS«Sl/^T^o EGRf 

-tl7^6X>y>^\[plj()^^f 16H EGRjg 

a&«<z)±8K«»c»awfflsy^7 5S«^TV^o EG 
*««*A;^6, ^-tr>lt l 0 ^ffix, fnb©T 
8WDP F 9 €:F^®cL, S^^tBlfV^^ (H^it 

=l>t°^L-^H ^©fgffiffifClSCT, EGRi^gS 
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o 0-2 5 or) fr>E>ummm2 m2 5 o-4 5 0 

SSI5ffl3 (154 5 0- 5 5 or) ^^>S^I5H4 (g 

tr>Ttt, K^tt^K^DPFcfcOJtSSCDt^^fC, DP 
^#^»Jfcff^lBBrt<DEIr5£<Z)ffi> 011 A« 2 0 0m 

mHg, &mz.itz tomtom tiitmz, egrpba 
*—h<D—m&mi octets,, H4>©ffi^fii«. w 

[0 0 16] CKOct^&^fr^JT^ $^(:«DPF^7 

[0 0 17] *56^(D«Hffi«|{Ci5ViTffiffl-rsKYb« 
S^M. W^KS^ (Pt) , /^>^A (P 

d) &m#* )i^±\zum^^xt^ . mmz 

»tf, ^ftjco^ 7^3- bffifCcfc 

oTSii^ Z. 

[0 0 18] **MO±E*-S:^L»HI8««)»lW 
te, SMUtfXCD— IB%miRjie^*<<Z)^ttjHE (NO 
xKjKftfcji*fcttK^«jlJI) ^DPF©±ffi»6»A 

-t2>m&\zm*Ttet<ti%ii!fi. z.nt>^~rtL(Dmmiz£> 

WTfe (H4#I) , *3BW<0Bfi$K 

»©4£^cHT*t), DPF9©TS«CEGRf 3-s(D 
*»#XWAn£BWfc«££*LTl>*. 



[0 0 19] ^W^ilBODli-rncOliatfcil^Tfc, 
ttT* J ^tlb^e>^fS$g^a>h°^ — &\ZXJl LTDP 

[0 0 2 0] &JON023&SKDDPF 

> ^ >^ e> ^ n o x nftftfctttatXN 02W 

mmzmmLxm^ M«NOxi<tM«^TN 
0x^e»^iBS:snsN02©K^b^^ct ddp F_LcDffl 

— if;UX>>?>D PF^U -"y^ggT^oT, 

TJw^$ns«EE_h#«Ccto«ffl'r*#a ; (d) m 
m; u\) ±m K) x« (d) ^m<D&mmmtAtt 
&fz&\z>&muN02£te&NOx&—m&]izmm$£*k 
mm^zmmu^m^^^m^^iz-mmzm 

^x - ^nt^U-fR ; £ffi^cCl££#MchT£-ki5 
DPF^'J-r>^lT*§ 0 ^«0DPF§* 

[0 0 2 1] ±fSC0NO2S*MDPF^U-x>^S 

scd— m&msizwmmxTjk-to t?;i/x>>>>5 

5 3^:10, S^(DDPF^U-Z>^gi*# 
5 4C^A^n§ 0 DPF^'J-r>^gf$#:5 4^ 
rtSBKL ±««l:NOxKfb»«6iS, TfiSfflJlcA^r 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the diesel power plant of the exhaust gas recycle (EGR) method which returns some 
exhaust gas to an inlet pipe An inlet-pipe system is equipped with an inhalation-of-air adjustable valve, 
in; exhaust pipe system One or more of an exhaust-gas-recirculation path, an exhaust air adjustable 
valve, and the reducing-agent supply systems, Have DPF (diesel particulate filter) for carrying out 
filtration removal of the particulate in a NOx occlusion reduction catalyst and exhaust gas in series, and 
during operation in the; (1) usual RIN state, by the NOx occlusion reduction catalyst, oxidize mainly in 
the form of N02 and the catalyst carries out occlusion of the NO. Furthermore continue operation in this 
RIN state, surpass and carry out occlusion of the occlusion capacity of a NOx occlusion reduction 
catalyst, and it is made to produce the breakthrough of N02. When oxidization removal of the 
particulate caught on DPF which makes the breakthrough N02 act as an oxidizer, and is down-stream is 
carried out and desired DPF cleaning is attained (2) End operation in this RIN state and rank second. An 
inhalation-of-air adjustable valve, It changes to rich operational status by one or the means beyond it of 
EGR, an exhaust air adjustable valve, and the reducing-agent introduction. Carry out reduction removal 
of N02 by which occlusion has already been carried out to the NOx occlusion catalyst by doing so, and 
a NOx occlusion catalyst is reproduced. When the reproduction is completed, it returns to the 
continuation of operation under the above-mentioned (1) RIN state, and the DPF cleaning by N02 
breakthrough again. Subsequently, NOx occlusion reduction-catalyst juxtaposition formula DPF 
cleaning equipment characterized by what the cycle which performs NOx occlusion reduction-catalyst 
reproduction under the rich state of (2) is repeated for. 

[Claim 2] DPF cleaning equipment characterized by this catalyst containing silver, copper and those 
oxides, or combination; of Seria in silver; copper and those oxide; rows in the DPF cleaning equipment 
which makes the filter (DPF) itself prepared in the exhaust pipe system in order to carry out filtration 
removal of the particulate in the exhaust gas from a diesel power plant come to support the catalyst 
which carries out oxidization combustion of the prehension particulate. 

[Claim 3] In the diesel power plant of the exhaust gas recycle (EGR) method which returns some 
exhaust gas to an inlet pipe An inlet-pipe system is equipped with an inhalation-of-air adjustable valve, 
in; exhaust pipe system An exhaust gas recycle path, It has DPF (diesel particulate filter) for carrying 
out filtration removal of the particulate in an exhaust air adjustable valve, a noble-metals system 
oxidation catalyst, and exhaust gas in series, on stream [; engine ] At least one regulation of the amount 
of inhalation of air by the inhalation-of-air adjustable valve, the exhaust air capacity by the exhaust air 
adjustable valve, and the amount of recirculating gases by EGR is performed. DPF cleaning equipment 
characterized by controlling the temperature of the exhaust gas which flows into this noble-metals 
system oxidation catalyst and DPF, and forming oxidization conditions suitable for the particulate 
deposition prevention to DPF, or the DPF clogging prevention by the particulate. 
[Claim 4] In the exhaust gas recycle (EGR) method diesel power plant which returns some exhaust gas 
to an inlet pipe An inlet-pipe system is equipped with an inhalation-of-air adjustable valve, in; exhaust 
pipe system An exhaust gas recycle path, It has DPF (diesel particulate filter) for carrying out filtration 
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removal of the particulate in an exhaust air adjustable valve and exhaust gas in series, on stream [; 
engine ] At least one regulation of the amount of inhalation of air by the inhalation-of-air adjustable 
valve, the exhaust air capacity by the exhaust air adjustable valve, and the amount of recirculating gases 
by EGR is performed. DPF cleaning equipment characterized by controlling the temperature of the 
exhaust gas which flows into DPF, and forming the conditions of an oxidizing atmosphere suitable for 
the particulate deposition prevention to DPF, or clogging prevention of DPF by the particulate. 
[Claim 5] DPF cleaning equipment of the claim 4 which adopts the pressure value as a decision criterion 
of DPF cleaning implementation in addition to the temperature value of the exhaust gas which flows 
DPF. 

[Claim 6] One DPF cleaning equipment of the claims 1, 3, or 4 which prepared the exhaust air gas inlet 
of an exhaust gas recycle path in the downstream of DPF. 

[Claim 7] DPF cleaning equipment of the claim 2 characterized by this catalyst containing in platinum, 

silver, copper, and a row whether they are platinum, silver, copper and the combination of Seria, and 
******** 

[Claim 8] In the exhaust pipe system from a diesel power plant, arrange a NOx oxidation catalyst and 
N02 reproduction type DPF (diesel particulate filter) in series, and it has them. By usually, the oxidizing 
power of N02 generated from NOx in an operation of a NOx oxidation catalyst The uptake deposition 
particulate on DPF by oxidization combustion A means to detect with the back pressure elevation value 
measured by the pressure sensor which has arranged the excessive deposition more than the specified 
quantity which is diesel-power-plant DPF cleaning equipment to remove, and has a particulate in; (b) 
this DPF before and after this DPF; The temperature of (b) exhaust gas, A sensor means to detect states, 
such as NOx concentration; In order to carry out increase-in-quantity generating of the NOx used as 
N02 required to input the detection data signal of the (c) above-mentioned (b) and a (b) means, and 
remove the excessive deposition particulate on DPF temporarily, And the command signal which carries 
out a displacement setup of the fuel-injection timing to a diesel power plant in the direction of a tooth 
lead angle or the direction to delay in order to generate temporarily conditions, such as suitable 
temperature for oxidization combustion removal of this excessive deposition particulate, in exhaust gas 
is turned and outputted to a fuel injection pump. Removal of an excessive deposition particulate as a 
result of this timing displacement fuel injection to the grade of completion or a request The above- 
mentioned DPF cleaning equipment characterized by having electronics processor means; which turns 
and outputs the command signal which judges the time of ending from the detecting signal from the 
above-mentioned pressure-sensor means (b), and returns fuel-injection timing to the original usual grade 
to a fuel injection pump. 

[Claim 9] It responds required in the exhaust pipe system from a diesel power plant, the fuel for heating 
A means to supply; N02 reproduction type DPF(diesel particulate filter); for carrying out filtration 
removal of oxidation-catalyst; and the particulate which burn the supplied fuel, and high temperature is 
obtained [ particulate ] and make NOx convert into N02 with high oxidizing power is arranged in series. 
This oxidation catalyst is equipped with a heater heating means in the becoming DPF cleaning 
equipment. The temperature of inflow exhaust gas when [ of N02 of NOx in this oxidation catalyst ] it 
is too low because of conversion and N02 of a complement does not arise for DPF cleaning Perform 
particulate removal which this heater heating means is operated, and the temperature of an oxidation 
catalyst was raised, was made to generate N02 of requirements, and has been deposited on DPF to a 
necessary grade, and these operations are faced. The data signal brought about from the rotational 
frequency sensor, load sensor, and exhaust gas temperature sensor of an engine is inputted. The above- 
mentioned DPF cleaning equipment characterized by having the computer which outputs ON/OFF of 
heater heating, and the control signal of the heating on-the-strength regulation at ON/OFF of the fuel 
supply for heating and its amount-of-supply regulation, and a row based on them. 
[Claim 10] One DPF cleaning equipment of the claims 8 or 9 characterized by supporting the catalyst 
for which N02 reproduction type DPF promotes particulate oxidization combustion. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the reproduction (partial 
cleaning processing is included.) method of clogging prevention of the particulate filter for diesel- 
power-plant exhaust gas, or this filter, and the equipment for it especially about processing of the 
exhaust gas from a diesel power plant. 
[0002] 

[Description of the Prior Art] In order to carry out filtration removal of the particulate in the exhaust gas 
from a diesel power plant, it has been used having installed the filter (DPF.DieselParticulateFilter) into 
an exhaust pipe system. This particulate is the carbonaceous material of the shape of a particle which 
originates mainly in fuel and consists of soot (soot), an organic-solvent fusibility organic substance 
(SOF:solubleorganicfract ion), etc. Monolith multi-pipe structure of having thermal resistance or the 
product made from wire mesh packed bed; refractories of a fireproof material, for example, the 
permeability micropore nature septum made from a cordierite, as a filter for carrying out prehension 
removal of such a particulate from exhaust gas; there is a thing of metal skeleton (skeleton) or foam 
structure (example : open-cell structure like RANI nickel); etc. The pipe section which the thing of the 
above-mentioned monolith multi-pipe structure carried out opening of the upstream edge, and closed the 
downstream edge (A), It is the gestalt of the integral construction which closed the upstream edge, has 
generally stationed by turns much both with the pipe section (B) which carried out opening of the' 
downstream edge, and was bundled to the monolithic, the septum between pipe (section A) - (B) For 
example, by about 1mm in thickness, it is micropore nature and a gas passes through the septum. 
Exhaust gas enters from the direction of upstream opening of the pipe section (A), passes through a 
micropore nature septum, shifts in the pipe section (B), and flows out of the downstream opening edge. 
In that case, a particulate will be substantially caught by the micropore nature septum and will be 
removed from exhaust gas. however, ** by which clogging will arise to a micropore nature septum 
(filter), and normal eccrisis of exhaust gas will be barred by particulate deposition if such particulate 
prehension continues over a long period of time ~ the problem of becoming like arises In the case of a 
skeletal-structure object filter, this blinding phenomenon is similarly produced in the place of pore, 
when a wire mesh packed bed filter is adopted and it is a crevice between mesh. Therefore, the filter 
which was preventing carrying out blinding of such blinding, or carried out blinding must be reproduced 
quickly and efficiently to timely, or it must clean partially at least, an always good and required filter 
filtration efficiency must be maintained, and smooth flow passage of exhaust gas and eccrisis must be 
secured. As a cleaning means of DPF, to that by which the conventional proposal is made Prepare and 
put an electric resistance exotherm on the main part of a filter, when polluted with a carbonaceous 
sediment, energize, and a filter is heated. It cleans by carrying out the back wash of the filter by the gas 
(example : air) style at the time of periodical or the need, and carrying out desorption removal of the 
carbonaceous sediment, the method of carrying out combustion removal of the carbonaceous sediment 
by that cause - Moreover, although there is the method of making the gas style containing the 
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carbonaceous-material grain then removed result in combustion conditions in somewhere else, and 
carrying out combustion removal of the carbonaceous material etc., it is not all practical in order to 
adopt in a diesel power plant. On the U.S. patent No. 4,902,487 specifications N02 gas as an oxidizer is 
contacted to the particulate caught on the filter in the temperature below 400 degreeC. N02 which a 
prehension particulate is burned (oxidization), and removing as a carbon oxide (C02, CO) is indicated, 
and works as the oxidizer Being obtained by converting NO in exhaust gas into N02 in an operation of 
the platinum metal catalyst arranged to the upstream rather than the filter is also shown. Right thermal- 
conductivity metal plating (Cu or Ag) is given on the filter which becomes a JP,63-51947,A 
specification from the support which comes to attach an inorganic-oxide coat further a fireproof three- 
dimensional structure object or on it, and the catalyst filter for particulate combustion which comes to 
form the catalyst deposit of at least a kind of noble metals of Pt, Pd, and Rh is further indicated on it. It 
is a heat-resistant porosity form type filter for exhaust gas purification at a JP,3-213146,A specification. 
It consists of a particulate prehension portion of the high-density thin layer of the portion into which a 
particulate tends [ comparatively ] to enter by low density and outlet side by the side of an entrance. The 
filter which covers the whole, supports at least one catalyst component of Cs;Cu; or Ce/La;, and 
performs particulate combustion and reduction of NOx is indicated. The synergistic effect by alkali 
metal, transition metals, and rare earth elements coexisting with a particulate is emphasized 
[0003] 

[Problem(s) to be Solved by the Invention] this invention person etc. came to complete this invention by 
repeating research and examination wholeheartedly about the practical cleaning means of DPF. That is, 
while being able to purify efficiently the filter used for this invention carrying out filtration removal of 
the particulate contained in diesel-power-plant exhaust gas over all the service-condition regions of a 
diesel power plant, preventing easily the detrimental blinding of the filter by deposition of a putty curate 
and securing particulate effective removal, it sets it as the main purpose to offer the practical means and 
the practical equipment which enable it to always maintain the good filtration property of not giving 
trouble to engine operation. 
[0004] 

[Means for Solving the Problem] In the diesel power plant of the exhaust gas recycle (EGR) method 
which returns some exhaust gas to an inlet pipe according to the first mode of this invention An inlet- 
pipe system is equipped with an inhalation-of-air adjustable valve, in; exhaust pipe system An exhaust 
gas recycle path, One or more of an exhaust air adjustable valve and the reducing-agent supply systems, 
a NOx occlusion reduction catalyst, Have DPF (diesel putty curate filter) for carrying out filtration 
removal of the particulate in exhaust gas in series, and during operation in the; (1) usual RIN state, by 
the NOx occlusion reduction catalyst, oxidize mainly in the form of N02 and the catalyst carries out 
occlusion of the NO. Furthermore continue operation in this RIN state, carry out occlusion exceeding 
the occlusion capacity of a NOx occlusion reduction catalyst, and it is made to produce the breakthrough 
of N02. When oxidization removal of the particulate caught on DPF which makes the breakthrough 
N02 act as an oxidizer, and is down-stream is carried out and desired DPF cleaning is attained (2) End 
operation in this RIN state and rank second. An inhalation-of-air adjustable valve, It changes to rich 
state operation by one or the means beyond it of EGR, an exhaust air adjustable valve, and the reducing- 
agent introduction. Carry out reduction removal of N02 by which occlusion has already been carried out 
to the NOx occlusion catalyst by doing so, and a NOx occlusion reduction catalyst is reproduced. When 
the reproduction is completed, it returns to the continuation of operation under the above-mentioned (1) 
RIN state, and the DPF cleaning by N02 breakthrough again. Subsequently, the NOx occlusion 
reduction-catalyst juxtaposition formula DPF cleaning equipment characterized by repeating the cycle 
which performs NOx reduction occlusion catalyst regeneration under the rich state of (2) is offered. The 
about order for dozens of seconds, for example, about 30 - 60 seconds, is enough as the cleaning 
duration by N02 breakthrough of the above (1), and it is sufficient for the duration of the catalyst 
regeneration under the rich state of (2) in short time for 5 or less seconds. It is well-known to use a NOx 
occlusion reduction catalyst conventionally for purification of diesel-power-plant exhaust gas. Such a 
catalyst supports platinum (oxidation-catalyst component) and barium (occlusion agent component) to 
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the support which consists of an alumina, and is constituted. If NOx in exhaust gas contacts the above- 
mentioned catalyst at the time of operation in the RIN state, it will oxidize in the form of N02 and 
occlusion will be carried out there. Typically, the chemical process produced here is expressed with 
NO+02 =>N02. When the limitation of the occlusion capacity of the catalyst becomes conventionally 
closely (it is detectable by the NOx sensor.), changing from a RIN state to a rich state has been 
performed in order to prevent the breakthrough (breakthrough) of the occlusion catalyst by N02. 
Reducing matter (for example, hydrocarbons, a reducing agent, a carbon monoxide, etc.) comes to exist 
in exhaust gas, and occlusion N02 is returned even to N2 in an operation of the reducing matter by this 
change, it is emitted from an occlusion catalyst, and the occlusion capacity of an occlusion catalyst is 
recovered in this way (a **** bee and an occlusion catalyst are reproduced). As an example of the 
reaction in this case, N02+HC+CO=>N2+C02+H20 can be mentioned, for example, and HC 
(hydrocarbon) and CO (carbon monoxide) are reducing matter here, in this invention, before the 
breakthrough (or exsorption;breakthrough) of the NOx occlusion catalyst by N02 occurs, unlike the 
above-mentioned conventional technology which has reproduced the occlusion catalyst, by delaying the 
timing of reproduction of an occlusion catalyst intentionally, the breakthrough of the occlusion catalyst 
by N02 is continued for a certain time, and is permitted N02 which carried out the breakthrough of the 
occlusion catalyst acts as an oxidizer to the particulate (carbonaceous-material;C) caught by DPF, for 
example, oxidizes and removes a deposition particulate by the reaction like N02+C(particulate) ' 
=>N2+C02, and if the state of such N02 breakthrough is continued for a while in this way, cleaning of 
DPF will be attained with sufficient convenience. If cleaning of the grade of a request of DPF is 
attained, it will change to operation in the usual RIN state. By the NOx sensor installed in the 
downstream of DPF, the monitoring of the degree of conclusion of cleaning of DPF can be carried out, 
and it can mainly be detected. In this case, the NOx sensor for contrast is extended in a proper place, and 
the more exact monitoring of the degree of chestnut knee NINGU conclusion is possible. The most ' 
important feature of the above-mentioned mode of this invention is that it uses effectively because of 
cleaning reproduction of the contamination DPF of consecutiveness to the occlusion catalyst 
breakthrough of N02 made into a power to be avoided conventionally. Drawing 1 explains the example 
of the operation equipment of the first mode of the above of this invention. With the equipment shown 
in drawing 1 , an exhaust pipe 2 is prolonged through a manifold from a diesel power plant 1 , the EGR 
pipe 3 branches from the middle, and the inlet-pipe 16 HE return EGR path of an engine is formed. The 
EGR pipe is equipped with the EGR adjustable valve 4 on the way. The inlet pipe 16 which faces to an 
engine from an air cleaner 17 equips the upstream of an EGR return position with the inhalation-of-air 
adjustable-valve valve 5. After branching an EGR pipe, an exhaust pipe is prolonged further, 
subsequently equips the middle with a temperature sensor 10 for the exhaust air adjustable valve 6 and 
the reducing-agent supply pipe 13, and is carrying out the viscus of the NOx occlusion reduction catalyst 
8 and DPF9 to those lower streams of rivers. The downstream of DPF is equipped with the NOx sensor 
1 1 . Finally the exhaust pipe is equipped with the silence muffler. A reducing agent (for example, gas oil) 
is supplied to the reducing-agent supply pipe 1 3 from a reducing-agent tank through a pump 7. The 
rotation sensor 14 and the load sensor 15 are installed in an engine, and it is computer 12 HE 
********** about detection data. The temperature sensor 10 and the NOx sensor 1 1 have also sent 
detection data to the computer 12. Based on these input data, a computer operates the inhalation-of-air 
adjustable valve 5, the EGR adjustable valve 4, the exhaust air adjustable valve 6, or the reducing-agent 
feed pump 7 in independent or suitable combination, and forms a required RIN state or a required rich 
state, and produces the suitable temperature conditions for catalyst regeneration. In above equipment, 
NOx and the particulate which were discharged from the diesel power plant 1 pass along an exhaust pipe 
2, occlusion of the NOx is carried out to the NOx occlusion reduction catalyst 8, and a particulate is 
caught by DPF9. At the NOx occlusion reduction catalyst 8, although occlusion is oxidized and carried 
out mainly to N02, NOx, for example, NO, will be discharged by the catalyst outlet in the form of N02, 
if the near an occlusion limitation or it is exceeded (N02). On a breakthrough and DPF, it oxidizes and ' 
the particulate of prehension is purified. After presuming existence of the occlusion NOx on the NOx 
occlusion catalyst 8 by the NOx sensor and, confirming that the temperature of a catalyst entrance is 
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suitable on the other hand, a rich state is made to form and the NOx occlusion catalyst 8 is reproduced. 
Although smoke (particulate) is discharged from an engine at this time, it is caught by DPF9, and since 
this oxidizes to timely and is purified as mentioned above, there is no un-arranging. 
[0005] A pattern diagram shows change of the opposite time of the air-fuel ratio (lambda) (upper case) 
in the RIN state and rich state which are observed by drawing 2 by operation of the equipment by the 
first mode of this invention, and the NOx (N02) concentration (lower berth) in the outlet side of a NOx 
occlusion reduction catalyst. It is usually operated in the state of RIN of lambda value of the grade 
exceeding about 2, and N02 breakthrough from a NOx occlusion reduction catalyst increases. It is 
carried out without cleaning of DPF seldom [ quickly and ] needing high temperature by the operation as 
an oxidizer of that, and subsequently to a rich state an air-fuel ratio value is changed (lambda< 1), and 
reduction reproduction of the NOx occlusion reduction catalyst which is in a saturation state by N02 is 
carried out by the reducing components for HC added etc. The short time of the order for several 
seconds is sufficient for continuation of this rich state as mentioned above. 

[0006] Although it has the exhaust air gas inlet by which the recycle path for making some exhaust gas 
recycle was established in the upstream of a catalyst and DPF in the first mode shown in drawing 1 , 
such an exhaust air gas inlet may be prepared in the downstream of DPF, and the same DPF cleaning 
effect can be attained. 

[0007] According to the second mode of this invention, in order to carry out filtration removal of the 
putty curate in the exhaust gas from a diesel power plant, in the DPF cleaning equipment which makes 
the filter (DPF) itself prepared in the exhaust pipe system come to support the catalyst which carries out 
oxidization combustion of the prehension particulate, the DPF cleaning equipment characterized by for 
this catalyst to contain silver, copper and its oxide, or combination; of Seria in silver; copper and its 
oxide; row is offered. This catalyst may consist of platinum and may consist of platinum, silver, copper, 
and combination of Seria. 

[0008] The cleaning equipment of this second mode of this invention can be prepared with a well- 
dip coating method on the general target of it being immersed in the aquosity slurry containing catalyst 
metallic compounds and a binder, and pulling up and calcinating [ dry and ] DPF of the form of the 
monolith multi-pipe structure which has the above permeability micropore nature septa made from a 
cordierite, for example. As for the catalyst metallic compounds of a raw material, it is desirable that it is 
water-soluble. For example, they are a silver nitrate (AgN03), a copper nitrate [Cu (N03)2], etc. Seria 
(cerium oxide) is used in the form of an impalpable powder. Binders are an alumina sol, a silica sol, etc. 
preferably, and if they are these contractors, they will be able to carry out selection adoption easily. 
[0009] Although the temperature of about 600 degrees C or more is generally needed in order to carry 
out oxidization combustion of the prehension particulate without supporting a catalyst to DPF of this 
mode, generating in the usual diesel-power-plant service condition does not not much have such high 
temperature, and it is only a full load region. Except for the rare case where follow, heat DPF even to 
such high temperature by the electric heat means, or the temperature of exhaust gas turns into such high 
temperature, a prehension PAITE curate must have been removed from DPF. However, in the catalyst 
support DPF of this mode of this invention, it was found out that particulate combustion start 
temperature becomes about 400-450 degrees C which carries out abbreviation coincidence with the 
range which it is sharply reduced and is often generated as exhaust gas temperature in the usual service 
condition of a diesel power plant. For example, in the example of an experiment, by the silver support 
DPF, particulate combustion start temperature is about 450 degrees C, and the knowledge of the ability 
of combustion start temperature to make self-cleaning of DPF by the considerable latus temperature 
requirement by which it is observed that combustion start temperature is about 400 degrees C, and it 
reaches even a full load region from the load region in an outline in silver / copper / about 430-degree-C 
and Seria support DPF was carried out by the copper support DPF. This result is shown to drawing 8 by 
the graph. The result at the time of using no supporting [ DPF ] is also collectively shown in drawing 8 
for comparison, the "base line" in drawing means the combustion start temperature which is not 
supported [ DPF ], and, generally this value is within the limits of about 550 degrees C or 600 degrees 
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[0010] A deer can be carried out and the special catalyst support DPF cleaning equipment by the second 
mode of this invention can cover the portion which is an exhaust gas temperature range under the 
service condition of the usual diesel power plant and which becomes good about self-cleaning of DPF. 
However, if needed, the cleaning equipment of this mode can use together cleaning by the 
aforementioned well-known electric heat means, and the back wash cleaning by the gas style auxiliary, 
can extend the temperature requirement which can be DPF cleaned (passing especially a low 
temperature side), and can raise the practicality. Even if it puts side by side the cleaning equipment by 
the electric heat means auxiliary, there will be little the opportunity and time of operation of electric heat 
cleaning, and it ends, and there is also little power consumption for it. Moreover, when using together 
the method which carries out the back wash of contamination or the DPF which carried out clogging by 
the gas style by particulate prehension, the frequency of back wash operation can be decreased notably. 
[001 1] After the third mode of this invention prepares the noble-metals system oxidation catalyst in the 
upstream of DPF and denaturalizes about some components under composition of exhaust gas, for 
example, NOx and SOF (organic-solvent fusibility organic substance), beforehand, it is DPF cleaning 
equipment of the method which makes exhaust gas flow into DPF. In the exhaust gas recycle (EGR) 
method diesel power plant by which the equipment of this third mode returns some exhaust gas to an 
inlet pipe An inlet-pipe system is equipped with an inhalation-of-air adjustable valve, in; exhaust pipe 
system An exhaust gas recycle path, It has DPF (diesel particulate filter) for carrying out filtration 
removal of the particulate in an exhaust air adjustable valve, a noble-metals system oxidation catalyst, 
and exhaust gas in series, on stream [; engine ] At least one regulation of the amount of inhalation of air 
by the inhalation-of-air adjustable valve, the exhaust air capacity by the exhaust air adjustable valve, and 
the recycle exhaust air capacity by EGR is performed. It is DPF cleaning equipment characterized by 
controlling the temperature of the exhaust gas which flows into this noble-metals system oxidation 
catalyst and DPF, and forming the conditions of an oxidizing atmosphere suitable for the particulate 
deposition prevention to DPF, or the DPF clogging prevention by the particulate. 
[0012] Before explaining the third mode of this invention, the outline of an operation of the oxidation 
catalyst to the particulate in the temperature of the various ranges of the exhaust gas under the usual 
conditions of the diesel power plant in the case of arranging combining an oxidation catalyst to the 
upstream of DPF, and processing exhaust gas is described. (1) In an about 100-250-degree C 
temperature requirement, even if the soot (soot) component in a particulate contacts an oxidation 
catalyst, it does not burn, but it is caught toward DPF there. Moreover, the organic-solvent fusibility 
organic substance (SOF) in a particulate burns partially, and is reduced by the oxidation catalyst. 
Therefore, particulate most goes to DPF in a downstream by this temperature requirement, and it is 
caught there. (2) In an about 250-450-degree C temperature requirement, NOx in exhaust gas (for 
example, NO) oxidizes to N02 by the oxidation catalyst (for example, NO+02 =>N02). This N02 
works as an oxidizer, the particulate (mainly soot component) deposited on DPF is burned, and, thereby, 
DPF is cleaned and reproduced (for example, N02+C=>N2+C02). In this temperature requirement, 
SOF oxidizes good and is reduced. (3) In an about 450-550-degree C temperature requirement, the ' 
above-mentioned NOx oxidation reaction will change to an opposite direction from a balance, and 
generation of N02 useful as an oxidizer for cleaning of DPF will decrease, or N02 will return to NOx 
(for example, NO). Therefore, in this way, under reduction of an oxidizer, or non-**, combustion of soot 
begins to decrease gradually and the particulate removal on DPF becomes impossible. (4) In the 
temperature requirement exceeding about 550 degrees C, since a particulate carries out self-combustion, 
DPF can carry out self-reproduction. The stage where particulate deposition of a up to [ DPF ] produces' 
this invention person etc., The stage where the particulate combustion removal deposited on **** about 
100-250-degree C temperature requirement (1); of the bee above and DPF is stopped or reduced, Since 
the phenomenon of appearing in these two temperature requirements is not produced paying attention to 
existence of the about 450-550-degree C **** temperature requirement (3) of the bee above The 
temperature of exhaust gas was controlled, in the case of the temperature requirement of the above (1), 
the temperature requirement of (2) was shifted, and it hit on an idea of shifting the temperature 
requirement of (4) in the case of the temperature requirement of the above (3) and. 
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[0013] The third mode of this invention therefore, in both the temperature requirements (about 100-250 
degrees C of the above (1), and about 450-550 degrees C) of (3) When the temperature of exhaust gas is 
in such both within the limits in view of the fact that combustion removal of the particulate which the 
particulate deposited on DPF or was deposited on DPF is not carried out An inhalation-of-air adjustable 
valve, an exhaust air adjustable valve, and at least one means in EGR are used, each - one - a step - a 
top - a temperature requirement - up to ~ [-- being **** - a bee - (-- one --) ~ from ~ (-- two --) « 
NO ~ two ~ an oxidizer - a generation phase --; ~ (-- three --) - from - (-- four --) - self - 
combustion - a stage --] - exhaust gas temperature - going up - making ~ things - A particulate does 
not accumulate on DPF but the combustion removal of the putty curate deposited on DPF is made to be 
carried out. The increase in part (HC) concentration for a hydrocarbon in the exhaust gas by EGR 
although there is nothing until it explains if attached to each operation of the temperature-control means 
of the exhaust gas in this mode; at least one of reduction [ of exhaust air capacity ]; by the inhalation-of- 
air adjustable valve and/or the exhaust air adjustable valve and exoergic; of the oxidation reaction by the 
catalyst is suitably used by this invention. A computer can perform operation of these temperature- 
control meanses. Even if it excludes an oxidation catalyst in this mode depending on the case, it is 
possible to perform the required target temperature control by suitable application of EGR, and an 
inhalation-of-air adjustable valve / exhaust air adjustable valve, and this oxidation-catalyst ellipsis mode 
is a 1 alteration mode of the third mode of this invention. 

[0014] Drawing 3 is the schematic diagram of an example of the concrete equipment by the third mode 
of this invention. With the equipment shown in drawing 3 , an exhaust pipe 2 is prolonged through a 
manifold from a diesel power plant 1 , and the EGR pipe 3 branches from the middle, and it returns to the 
inlet pipe 16 of an engine, and an EGR path is formed and it is. The EGR pipe is equipped with the EGR 
adjustable valve 4 on the way. The inlet pipe 16 which faces to an engine from an air cleaner 17 equips 
the upstream of an EGR return position with the inhalation-of-air adjustable valve 5. After branching an 
EGR pipe, the exhaust pipe was prolonged further, equipped the middle with the exhaust air adjustable 
valve 6 and the temperature sensor 10, it increased the cross section, contained the noble-metals system 
oxidation catalyst 8 and DPF9, and, finally is equipped with the silence muffler (not shown) in the place 
of those lower streams of rivers. The detection data of the temperature sensor 10 which has detected the 
temperature of exhaust gas are sent to a computer 12. A computer sends out the output signal which 
operates at least 1 of the EGR adjustable valve 4, the inhalation-of-air adjustable valve 5, and the 
exhaust air adjustable valves 6, or suitable combination according to the temperature value, and 
performs the shift to a temperature requirement 4 (self-combustion stage) from a temperature 
requirement 3 (about 450-550 degrees C) in the shift to the above temperature requirements 2 (about 
250-450-degree-C [ : ] DPF purification stage by oxidization) from a temperature requirement 1 (about 
100-250 degrees C), and a row. For reference, an example of the flow chart of the computer control by 
exhaust gas temperature data is illustrated to drawing 9 . The temperature value in drawing is 
instantiation and is not a limitation- value. 

[0015] In another desirable example of this third mode From an oxidation catalyst and DPF, in order to 
detect the degree of clogging of DPF, or a its degree of contamination, the detection data is sent for a 
pressure sensor to a computer 12 at the place of the upstream. The predetermined value in the tolerance 
which the exhaust air pressure within exhaust air defined beforehand as compared with atmospheric 
pressure, For example, when having exceeded 200mmHg(s) is detected, at least one of an EGR 
adjustable valve, an inhalation-of-air adjustable valve, and the exhaust air adjustable valves or suitable 
combination can be operated, and the temperature shift of the above-mentioned exhaust gas can also be 
performed. An example of the flow chart in the case of the computer control by the above-mentioned 
pressure data is illustrated to drawing 10 for reference. The pressure value in drawing is instantiation 
and is not limitation-like. 

[0016] By such example, in addition to the temperature parameter of exhaust gas, a pressure parameter 
is also further employable as a decision criterion of DPF cleaning operation implementation, and if 
control which postpones a cleaning operation implementation start is performed until the predetermined 
exhaust-air-pressure force is detected, there is a practical advantage that generally the frequency of DPF 
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cleaning decreases. In these cases, the point completing [ DPF cleaning operation ] is judged with the 
pressure value data from a pressure sensor, and the operation stop signal from a computer is taken out. 
[0017] The oxidation catalyst used in the third mode of this invention Support, for example, an alumina, 
is made to come to support noble metals (Pt), for example, platinum, and palladium (Pd). actual - a 
water-soluble noble-metals compound, alumina Z powder, and a binder (for example, an alumina sol --) 
It can manufacture with the well-known dip coating method which a silica sol is mixed with water to 
homogeneity, and is immersed, pulls up fireproof ceramic (for example, product made from cordierite) 
honeycomb support to an aquosity slurry, nothing, and this, and dries and calcinates it to them. 
[0018] Although it was attached and made when introducing into explanation of the above-mentioned 
first of this invention or the third mode leading some exhaust gas to a recycle path from the upstream of 
a catalyst (a NOx occlusion catalyst or oxidation catalyst) or DPF, even if it prepared this exhaust gas 
recycle inlet in the downstream of DPF (refer to drawing 4 ), also in which [ these ] mode, it was 
checked that the purpose of this invention and an effect are attained equally. Therefore, it is also within 
the limits of this invention to prepare the exhaust air gas inlet of an exhaust gas recycle path in the 
downstream of DPF. Drawing 4 is the enlarged view of the DPF installation portion of an exhaust pipe 
system, and shows the case where the exhaust air gas inlet to the EGR pipe 3 is prepared in the 
downstream of DPF9. 

[0019] Also in which the above-mentioned mode of this invention, it is possible to attach a rotation 
sensor and a load sensor in a diesel power plant, to input the information from them into a computer, and 
to improve the accuracy of the control output for operation of DPF cleaning equipment. 
[0020] Furthermore, this invention also offers another N02 reproduction type DPF cleaning equipment. 
Namely, in the exhaust pipe system from a diesel power plant, arrange a NOx oxidation catalyst and 
N02 reproduction type DPF (diesel particulate filter) in series, and it has them. Usually, it is diesel- 
power-plant DPF cleaning equipment from which the uptake deposition particulate on DPF is removed 
by oxidization combustion by the oxidizing power of N02 generated from NOx in an operation of a 
NOx oxidation catalyst. A means to detect with the back pressure elevation value measured by the 
pressure sensor which has arranged the excessive deposition more than the specified quantity with the 
particulate in (b) this DPF before and after this DPF; The temperature of (b) exhaust gas, A sensor 
means to detect states, such as NOx concentration; In order to carry out increase-in-quantity generating 
of the NOx used as N02 required in order to input the detecting signal of the (c) above-mentioned (b) 
and a (b) means and to remove the excessive deposition particulate on DPF temporarily, And in order to 
generate temporarily conditions, such as suitable temperature for oxidization combustion removal of this 
excessive deposition particulate, in exhaust gas, turn to a fuel injection pump the command signal which 
carries out a displacement setup in the direction which delays the direction of a tooth lead angle, or 
timing for the fuel-injection timing to a diesel power plant, and it is outputted. Removal of an excessive 
deposition particulate as a result of this timing displacement fuel injection to the grade of completion or 
a request It is the above-mentioned DPF cleaning equipment characterized by having electronics 
processor means; which turns and outputs the command signal which judges the time of ending from the 
detecting signal from the above-mentioned pressure-sensor means (b), and returns fuel-injection timing 
to the original usual grade to a fuel injection pump. By including an oxidation catalyst in the DPF of this 
mode itself, it is possible to promote oxidization combustion of a deposition particulate and to improve 
the removal effect. 

[0021] A schematic diagram shows an example of above N02 reproduction type DPF cleaning 
equipment to drawing 5 . The exhaust gas discharged from the diesel power plant 51 passes along an 
exhaust manifold 52 and an exhaust pipe 53, and is introduced into the consecutive main part 54 of DPF 
cleaning equipment. The interior of the main part 54 of DPF cleaning equipment is structure which has 
arranged to the upstream DPF62 which is particulate uptake equipment about the NOx oxidation catalyst 
6 1 at a downstream. If exhaust gas is introduced into DPF cleaning equipment, the NOx oxidation 
catalyst 61 will be passed first, the uptake of the particulate will be carried out by DPF62, and other 
components will be emitted outside through an exhaust pipe. In this case, in the field whose exhaust gas 
temperature is about 200-450 degrees C, it becomes N02 which a NOx catalyst acts effectively and 
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NOx in exhaust gas (mainly NO) oxidizes, and has the strong acid-ized force. Combustion removal of 
the particulate which the uptake was carried out to DPF and deposited can be carried out using N02 of 
this strong oxidizing power. 

[0022] In this invention, in order to perform completely stably particulate oxidization combustion 
removal by N02 The particulate uptake deposition in DPF62 and the state of reproduction of DPF are 
detected using various sensors, and the need is accepted (for example, when too much particulate 
accumulates on DPF). Or while such a state is arising, in order to control the operational status (mainly 
injection timing of fuel) of an engine and to prevent the further particulate deposition in DPF for 
reproduction of DPF The temperature requirement, N02 generating promotion, and particulate 
generating prevention of exhaust gas are optimized. If the balance of the amount of particulate uptakes 
in the main part 54 of DPF cleaning equipment and the amount of particulate oxidization combustion 
removal collapses and particulate deposition in DPF62 begins to increase The pressure sensor 59 
arranged before and behind DPF detects back pressure elevation. The back pressure (elevation) value 
signal is sent to ECU/EDU55, and other operation situations are grasped. The data signal for carrying 
out monitoring is also inputted into ECU/EDU55 from the rotation sensor 56, the accelerator (load) 
sensor 57, the NOx sensor 58, and the temperature sensor 60 (refer to drawing 5 ). Based on these data, 
the signal which directs change (mainly tooth lead angle) of injection timing from ECU/EDU55 to a fuel 
injection pump 63 in order to perform optimization (suitably the range of about 300-400 degrees C) of 
exhaust gas temperature and promotion of generating of N02 is sent. 

[0023] If the particulate deposited on DPF by the above-mentioned control begins to bum, this cycle 
will be repeated until it is judged that the pressure sensor 59 and the temperature sensor 60 detected the 
temperature rise of the exhaust gas accompanying particulate combustion and the fall of back pressure, 
ECU/EDU55 judged the reproduction situation of DPF62, the engine was again controlled by the need, 
and the particulate removal by DPF was completed. The block diagram of I/O of the above-mentioned' 
ECU/EDU control is shown in drawing 6 . In this drawing, the detection data signal input from the 
various sensors 6-9 and the indication signal output to the fuel injection pump after analysis processing 
of those data are expressed. to 
[0024] With conventional N02 reproduction type DPF cleaning equipment In the temperature region 
restricted in C as mentioned above, NOx in exhaust gas by N02 oxidized and generated in N02 with 
strong oxidizing power using the catalyst Although a uptake is carried out to DPF, combustion removal 
of the deposited soot (particulate) is carried out, DPF is reproduced and it is also called a continuation 
reproduction trap Since conversion of NOx=>N02 is suppressed in the low-temperature region to about 
200 degrees C, for example, particulate removal is not performed, since generating of N02 needed is 
dependent on exhaust gas temperature, and the particulate uptake in DPF continues The particulate 
alimentation on DPF increases to order order in a certain amount of period, the blinding of DPF arises, 
excessive elevation of back pressure occurs there, and engine operation performance degradation may be 
caused. 

[0025] With the DPF cleaning equipment of this invention shown in drawing 5 and 6, in contrast with 
the fault of the above conventional technology When exhaust gas temperature is in a low-temperature 
region and the particulate deposition by DPF is expected Since the operational status of an engine is 
controlled to produce the suitable exhaust gas conditions for particulate removal (for the injection timing 
of fuel to mainly be displaced in the direction which delays the direction of a tooth lead angle, or timing) 
The with-time increase in the particulate alimentation on DPF can be prevented effectively, therefore 
stable DPF performance maintenance is [ the maintenance free-lancer over a long period of time ] 
possible. 

[0026] this invention also offers the N02 reproduction type DPF cleaning equipment of still more nearly 
another mode, that is It responds required in the exhaust pipe system from a diesel power plant, the fuel 
for heating A means to supply; N02 reproduction type DPF(diesel particulate filter); for carrying out 
filtration removal of oxidation-catalyst; and the particulate which burn the supplied fuel, and high 
temperature is obtained [ particulate ] and make NOx convert into N02 with high oxidizing power is 
arranged in series. This oxidation catalyst is equipped with a heater heating means in the becoming DPF 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/3/2003 



Page 9 of 9 



cleaning equipment. The temperature of inflow exhaust gas when [ of N02 of NOx in this oxidation 
catalyst ] it is too low because of conversion and N02 of a complement does not arise for DPF cleaning 
Perform particulate removal which this heater heating means is operated, and the temperature of an 
oxidation catalyst was raised, was made to generate N02 of requirements, and has been deposited on 
DPF to a necessary grade, and these operations are faced. The data signal brought about from the 
rotational frequency sensor, load sensor, and exhaust gas temperature sensor of an engine is inputted. It 
is the above-mentioned DPF cleaning equipment characterized by having the computer which outputs 
ON/OFF of heater heating, and the control signal of the heating on-the-strength regulation at ON/OFF of 
the fuel supply for heating and its amount-of-supply regulation, and a row based on them. Before a 
particulate reaches DPF, heater heating is also controllable by this equipment so that combustion 
removal is carried out by heater heating. The oxidation catalyst which promotes particulate oxidization 
combustion can also be included in the above DPF itself, and the DPF cleaning effect can be further 
improved by addition adoption of such a catalyst. 

[0027] The outline of one example of the DPF cleaning equipment of the above-mentioned fuel supply / 
heater heating formula for heating is shown in drawing 7 . A fuel feed pump 105 and the fuel-supply 
nozzle 1 13 are attached as a means to supply the fuel for heating (generally hydrocarbons, such as gas 
oil) to an exhaust pipe 102 from a diesel power plant 101, the catalyst 107 with a heater heating means 
and DPF108 are attached in the downstream, and the muffler 109 is attached further. The data signal 
detected by the rotation sensor 103 and the load sensor 104 which were attached in the engine, and the 
temperature sensor 1 14 attached in the exhaust pipe is inputted into the computer 1 1 1. An indication 
signal is emitted also to the controller 1 12 which emitted the operation indication signal to the fuel feed 
pump 105 when it was judged based on these input data that a computer 1 1 1 needs the fuel supply for 
heating, and was connected to the catalyst 107 with a heater, and the power supply (cell) of the current 
supply source for the operation. This control is made by ON/OFF of the fuel supply for heating and its 
amount of supply, and the row about ON/OFF and heating intensity of heater heating. The catalyst 107 
with a heater consists of a main part which carried out coiling for example, of the stainless steel sheet, 
coats a front face with an oxidation catalyst, and is equipped with heating wire. DPF108 is the same for 
example, product made from a cordierite or filter made from SiC as the aforementioned thing. With the 
DPF cleaning equipment of this mode of this invention, even if it is the field where the temperature of 
exhaust gas is low, combustion removal of the DPF uptake particulate can be carried out, the blinding of 
DPF can be prevented effectively, and the performance maintenance with DPF good as the result over a 
long period of time is attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of the DPF cleaning equipment of the first mode of this invention. 
[Drawing!] The pattern diagram for a time of RIN of the equipment of drawing 1 , and the NOx 
concentration of a rich state and a NOx occlusion reduction-catalyst outlet side. 

[Drawing 3] The schematic diagram of the DPF cleaning equipment of the third mode of this invention. 
{Drawing 4] Elements on larger scale showing the exhaust air gas inlet to the EGR pipe formed in the 
downstream of DPF. 

[Drawing 5] The schematic diagram of the example of 1 mode of the N02 reproduction type DPF 
cleaning equipment by this invention. 

[Drawing 6] The ECU/EDU I/O flow chart for the device control of drawing 5 . 

[Drawing 7] The schematic diagram of another example of a mode of the N02 reproduction type DPF 

cleaning equipment by this invention. 

[Drawing 8] The graph which shows the particulate combustion start temperature of the various catalyst 
support DPF as compared with the value which is not supported [ DPF ]. 

[Drawing 9] An example of the flow chart of the computer control of the DPF cleaning by exhaust gas 
temperature data. 

[Drawing 10] An example of the flow chart of the computer control of the DPF cleaning by exhaust-air- 
pressure force data. 
[Description of Notations] 

1 Diesel Power Plant 

2 Exhaust Pipe 

3 EGR Pipe 

4 EGR Adjustable Valve 

5 Inhalation-of-Air Adjustable Valve 

6 Exhaust Air Adjustable Valve 

7 Reducing-Agent Feed Pump 

8 NOx Occlusion Reduction Catalyst (or Noble-Metals System Oxidation Catalvst) 

9 DPF 

10 Temperature Sensor 

1 1 NOx Sensor 

12 Computer 

16 Inlet Pipe 

17 Air Cleaner 

51 Diesel Power Plant 

52 Exhaust Manifold 

53 Exhaust Pipe 

54 Main Part of DPF Cleaning Equipment 

55 ECU/EDU 
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56 Rotation Sensor 

57 Accelerator (Load) Sensor 

58 NOx Sensor 

59 Pressure Sensor 

60 Temperature Sensor 

61 NOx Oxidation Catalyst 

62 DPF 

63 Fuel Injection Pump 

101 Diesel Power Plant 

102 Exhaust Pipe 

103 Rotation Sensor 

104 Load Sensor 

105 Fuel Feed Pump for Heating 

106 Fuel (Gas Oil) Tank 

107 Heating Heater (it is with Catalyst by Case) 

108 DPF 

109 Muffler 

110 Heater Power Supply (Cell) 

1 1 1 Computer 

112 Controller 

113 Fuel-Supply Nozzle for Heating 

114 Temperature Sensor 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 4] 




[Drawing 10] 
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[Drawing 5j 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Translation done.] 
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